Evidence for a nonoxidative mechanism of human natural killer (NK) cell cytotoxicity by using mononuclear effector cells from healthy donors and from patients with chronic granulomatous disease.
In vitro natural killer (NK) activity expressed by blood mononuclear cells from patients with chronic granulomatous disease of childhood (CGD) was equivalent to that expressed by cells from normal, healthy volunteers. Because neutrophils and monocytes from these same donors exhibited extremely depressed oxidative functions, our data could be interpreted to show that a) NK cells derived from a unique and separate cellular lineage unaffected by the disease-related oxidative defect, or b) the in vitro cytolytic mechanism(s) of NK cells were not dependent on oxygen metabolites. These hypotheses were examined by using as NK effector cells large granular lymphocytes (LGL) from healthy donors whose monocytes and neutrophils had normal oxidative functions. Such functions were measured in the nitroblue tetrazolium dye reduction assay, which is a qualitative measurement of superoxide anion production; by reduction of ferric cytochrome c, a more specific and quantitative measurement of superoxide anion production; and in the luminol-enhanced chemiluminescence assay, an extremely sensitive measure of several reactive oxygen radicals, including superoxide anion, hydroxyl radical, and singlet oxygen. Whereas monocytes and neutrophils from healthy donors were readily stimulated with zymosan or phorbol myristate acetate (PMA) in each of these assays. LGL produced no detectable amounts of oxygen metabolites when co-incubated either with K562 erythroleukemia cells, PMA, E. coli endotoxin, or the calcium ionophore A23187. Thus, because NK cell activity is normal in CGD patients with major oxidative defects, and because no reactive oxygen metabolites could be detected in LGL that simultaneously exhibited potent NK activity, we conclude that in vitro NK activity by human mononuclear cells involves a lytic mechanism(s) independent of oxygen metabolites.